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METHOD AND APPARATUS FOR JOB PREVIEW SN PRINTER DEVICE 

1 
.{. 

Field of the Inventi on 

j — 

The present invention relates to the field of printers, and particularly although 

r 

not exclusively to a method and apparatus for visualising a print image in a form in 
which the print image wilffoe printed on a specific printer device. 

I 

Background to th4 Invention 

A print preview facility is known in many prior art raster image processor 
(RIPs) and in some knd$vn printer drivers. Such preview applications are run on 
host platforms, and operate by rendering an image print job before sending it to a 
printer, and allow a useij to visualise the layout of the print job, and confirm the 
layout prfor to printing. The user may cancel a print job after visualisation, or may 
confirm printing. ? 

i 

There are several disadvantages with prior art preview solutions as follows: 

V 
K 

) 

Firstly, a preview linage presented on a visual display unit may not be an 

» 

accurate representation pf an actual printed image to be printed by the printer. 
There may be differences between the preview visualised at a host computer, 
driving a printer, and the final image rendered in the printer. Such differences may 
be due to { 

i 

• Use of different render engines from printer to printer 

t 

• Different prir|ter settings, for example margins, which affect the size of 
the image ■? 

• Difference ir| available font options within different printers. It may be 
that a preview software displays an image using fonts which are 
unavailable |i the actual printer. 
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In prior art printers, drivep by a computer having a driver, information concerning 

the fonts, settings, renderings and layout which are specific to the printer are not 

communicated by the printer to the host computer from which the printer is driven. 

{ 
■I 

5 Secondly, there is «Sn impact on the performance of the host platform due to 

the rendering process, j Rendering of images is demanding upon processing 
power, and a rendering |process carried out in a host computer may affect the 
performance of the host fpr running other applications. 

* 

i 

io Thirdly, in order to <|ffer preview functionality each operating system platform, 

for example Windows®, Macintosh® OS, Unix® or Linux* requires its own render. 
There is a cost of development per platform in order to develop a plurality of 
renders. j 

I 

is Summary of the Invention 

One object of the [present invention is to provide a preview facility which 
enables an accurate preview of a print job t in which local printer settings are 
accounted for in a previeW [mage, and which provides an accurate representation 
of a print image as it wputd actually be printed out a print media by a specific 
20 printer 1 



A further object of |he present invention is to provide a preview functionality 
which is host platform independent 

J 

25 A further object of the invention may be to reduce an overall cost of 

developing and maintaining a preview product. 

i 
■? 
~\ 

.5 

A further objective the present invention may be to reduce the performance 
cost requirement of a preview function on a client computer terminal. 

30 J 




15 



20 



25 



60001479 



4 



* -3- 

A further objective* of the present invention may be to reduce resources 
needed on the printer platform to generate a preview image. 

J 

According to a ftrst^spect of the present invention there is provided a printer 
device comprising: § 

a physical printer mfechanism (100, 200) capable of producing printed images 
on a print media; 



1 



10 an erectronic data processing means (203-205) capable of controlling said 

physical print mechanism] 

? 

x 

;> 

a bi-directional confnunfcations port (202) capable of sending and receiving 
data; 3 



a preview generation means 207 for generating a print preview data, and 



a server means 20$ capable of presenting said preview data in page format 
readable via said bi-direbfional communications port. 



In a specific implementation of the invention, a render device that processes a 

print job in order to gen^ate a preview of that job is the sane render device that 

•> 

generates the printing jo& It takes into account all the printer internal settings that 
are unknown by the host|and generates an accurate job preview. 

v 
2 

:? 

A preview is generated by a printer and accessed by a web browser resident 
on a client computer terminal, making it easy to get the preview from any host 
platform, with no further development cost at the host. As the preview is generated 
in the printer, it frees th| host from generating the preview and leaves the host 



i 
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resources available forjother tasks required by a user, for example running 
applications. 1 

■i; 

1 

According to a seccfnd aspect of the present invention there is provided: 
5 a plurality of printer bevices; 

•J 
t 

a plurality of client Jornputer devices, each having a user interface having a 
visual display unit; f 

■5 

*s 

'* 
>>? 

io each one of said plurality of printer devices comprising a physical printer 

mechanism, at least onelcommunications port, a control means for controlling said 
ports and said printer mfechanism, a preview generation means for generating a 
preview image data of 4 print job, and a server means capable of generating a 
page viewable via said p<frt; 



15 



3 

each said client corfiputer device comprising: 



at least one processor, an operating system, at least one communications 
port for communicating said client computer device with a said printer device, a 
20 user interface having a vjsual display unit a driver means for dnving a said printer 
device, and a browser m|ans for browsing a page display on a said printer device. 



According to a tr|ird aspect of the present invention there is provided a 
25 method of generating a|preview image for preview of a print job, said method 
comprising the steps of: f 

receiving a print job]{501 ); 

j 

3 0 requesting a previe&/ of said print job (500); 
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X5 



rendering (507) sad image data of said print job to generate a rendered 
image file; 'i 

generating a prev|w image from a rendered image, taking into account 
specific settings and prinfer characteristics. 

According to a foifth aspect of the present invention there is provided a 
printing means for printinf images, said printing means comprising: 

a printer mechanisrii; 

'i 

I 

a preview generatidjh means for generating a preview image of said print job. 



wherein said previejiv generation means operates to preview sard print job in 
a form substantially idenfcal to a form in which said print job will be printed by said 
printer mechanism. if 



20 



25 



The invention airrjp to offer a means and apparatus for viewing an 
appearance on a user's |>rint job, both during printing of the job, and/or before a 
page of print image is physically printed, so that no user time or print media e.g. 
paper or ink are wasted, i 

i 

si. 

Brief Description 6f the Drawings 

For a better unders|anding of the invention and to show how the same may 
be carried into effect, thefe will now be described by way of example only, specific 
embodiments, methods $jnd processes according to the present invention with 
reference to the accompanying drawings in which: 
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Fig. 1 illustrates somatically a printing system and apparatus comprising 
one or a plurality of cli|nt devices and one or a plurality of server devices for 
printing documents in accordance with a specific implementation of the present 

invention; * 

•I 

5 ■> 

.V 

Fig. 2 illustrates schematically hardware, firmware and software architectures 
of the client and server devices of Fig. 1 ; 

r. 

Fig. 3 illustrates schematically data and instructions sent between the client 
l o and server devices of Fi^ 1 ; 



15 



Fig. 4 illustrates somatically an overview of an operation for activating a 
print job; " 



■i 



Fig 5 illustrates Schematically a logical architecture of a printer device, 
showing handling of bro\sfser requests and print jobs; 



Fig. 6 illustrates schematically process steps carried out by printer devices 
and client computers in|he system of Fig. 1 for providing a preview image at a 
2 o client terminal display, aip for printing or canceling a print job; 

' A 

: 
>. 

\ 

Fig. 7 illustrates schematically an example of a preview progress display 
presented at a client teminal, but without a rendered image; and 

% 

25 Fig. 8 illustrates schematically a preview image presented at a client terminal 

in accordance with a primer's internal settings and showing a rendered image in a 
form to be printed. \ 

\ 

*«■ 

Detailed Description of the Bast Mode for Carrying Out the Invention 
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TTiere will now be jjescribed by way of example the best mode contemplated 
by the inventors for clrrying out the invention. In the following description 
numerous specific detailf are set forth in order to provide a thorough understanding 
of the present invention.;! It will be apparent however, to one skilled in the art, that 
5 the present invention m|y be practiced without limitation to these specific details. 
In other instances, well l|rown methods and structures have not been described in 
detail so as not to unnecf ssarily obscure the present invention. 

•a 
% 

In this specification the term 'host computer* is used to describe any 
1 0 computer terminal which|can communicate with a printer device, and having a web 
browser. The terms |war, 'host computer 1 and 'client computer* are used 
interchangeably to mean^ne same thing and shall be construed accordingly. 



Specific implementations of the invention provide a job preview visualization 
15 of a job as it will be actually printed on a print media, via a web browser resident on 
a client computer. The jjpb preview shows a visual preview display of an image to 
be printed by a user on f specific printer device. The preview is generated by a 
specific preview image Joperation mechanism which uses the existing printer 
embedded RIP, made available by a web server resident on the printer device, and 
20 can be viewed by the \|eb browser based in a client computer, which may be 
hosting the printer via a |river, and which may access the printer over a network. 
Visualization of a print preview on a visual display device of the client computer is 
available to the user. Tr|s user can browse a web page generated by the printer, 
the web page showing a|i accurate preview of an image to be printed, taking into 
25 account all the particular! settings of that printer including fonts, rendering, margin 
size color conversions wtiich depend on media type colors, and otter parameters 

which are variable from pointer to printer. 

:> 

As the preview is generated by the printer and accessed by the web browser 
3 0 the preview may be receded by any client platform, with no development cost. 
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« 

Further the cost of developing and maintaining a second page description 
language (PDL) interpreter m the host may be avoided by using specific 
implementations aecordjng to present invention. There is no need to port an 
5 interpreter to a different |perating system. 

Referring to Fig. 1 ^erein, there is illustrated schematically in physical view a 
printing system and a^aratus according to a specific implementation of the 
present Invention. Thl system comprises one or a plurality of client computer 
10 devices, for example pfcs 101, the client devices provided with one or more 
interfaces 102 comprisin| visual display units on which a print preview display can 
be viewed by one or |nore users. Individual ones of the client computers 
communicate with indiv|ual ones of the printer devices. The printers may be ' 
connected to and drivenjfrom the computer devices, the printers being connected 
15 to the computer device |y a suitable connection such as an ethemet connection. 
Other ones of the dientjcomputers may have access to the printer device via a 
tocal area network, a virtual private network (VPN), an intranet or via the Internet. 
The computers may be |ersonal computers (PC), Macintosh computers or other 
individual computers, ar|i may run a variety of operating systems, for example 
2 o Windows, Linux, or Macintosh operating systems. 



•i 

•'■> 



■•i 

Referring to Fig. 2| herein, there is illustrated in architectural form a client 
computer and printer. T|ia printer 200 comprises a physical printing mechanism 
201 for producing a phy|ical Image on a print medium, e.g. paper, the physical 
mechanism being capabi of printing a rendered image in either black and white or 
color; one or a plurality |rf ports 202 for communicating with a client device for 
receiving print data and |>rint instructions; a processor 203 and memory 204 for 
controlling the printing irjechanism and communications via the ports to handle 
print jobs and control pjinting of the print jobs as images, the processor and 
memory operating in accordance with an operating system 205; a web server 
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application 206 capable |jf generating a web page containing a preview of a print 
job, and a preview generator 207 and print manager module for generating the 
preview and managing alplurality of print jobs in a print job queue. 

if 
:T 

5 A client computer 2|)8 connected to the printer comprises one or a plurality of 

communication ports 2|D; a processor 211 and a memory 212; an operating 
system 213 for example! Windows, Linux, Unix or the like; a user interface 214 
including a visual dispiayjunit capable of displaying a preview image; an application 
215 capable of generati|g print data, for example images; a print driver 216 for 
10 driving server printer 2§0; and a web browser 217 for reading a web page 
presented by the server fiSrinter 200. 

i 

Referring to Fig. 3|ierein, there is illustrated schematically communications 
between a first client corrijxrier 301 and the printer via a network connection. 

15 J 

Referring to Fig. 4 herein, there is illustrated schematically activation of a print 
job by a user. Driver 400|sends a print job to a printer device 401 . Simultaneously, 
the driver 400 launches |p preview page. Web browser 402 connects to printer 
401, which contains a pr|view generator which generates the preview page. The 
20 preview page is served t|> the web browser 402. A user 403 acts on a print job. 
having viewed the prev^w, to either print or cancel the print job, and via web 
browser 402 sends a prirj or cancel signal to the printer 401 . 



Referring to Fig. % herein, there is illustrated schematically a logical 
25 architecture of server prhster 200, showing data flows and request flows within the 
architecture. Print jobs ^re received via input/output ports 207, as are browser 
requests. Data repository 501 stores data describing printer settings, such as first 
types, font size, ink cokjr, ink availability, margin types, page layout which are 
specific to the set up of ^jthat particular printer. Browser requests are directed to 
3 o web server module 206, ^hereas print jobs containing image data are directed to a 
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page description language interpreters module 502 which renders the image data 
and creates a sub-sarrfled image finally encoded rn JPEG format This image 
reflects exactly the prevf w of the image that will be printed. It reflects the margins 
pnnt-media dimensions| fonts, appropriate color conversions depending upon 
media type characteristifs, and other printer settings that are unknown by the host 
Job previews can be stfred in a filing database 603. The web server and page 
description language m|dule 502, along with the data repository module 501 are 
connected together through a back-plane module 500. The back-plane module 
400 can receive files frorl the filing database 503 

| 

"-J" 

in step 600 a use| requests a print preview from a client computer. The 
request is made by way|of a key command typed in by the user, or by way of a 
pointing device commarld, for example a mouse device being manually clicked 
when a pointer icon cor|esponds with a print preview icon displayed on a visual 
display unit of the client |omputer. In step 601, the driver sends a print job to the 
printer. The print job in|udes an image data 303, and a PAUSE command 304 
causing the preview ger|ration and print manager module 207 to pause the print 
job in a queue of print jotjjjs in step 602, and await user confirmation. The print data 
also contains a name d|a and a timestamp data, denoting a time when the print 
data was generated, andjenabiing the print job to be identified. 



in step 603, the dr|er launches a web browser with a URL containing a job 
identification. In step 6^4, browser module 217 connects with web server 206, 
requesting the web servet as a resource in step 605. The request sent by the web 
browser contains a Ur| used by the driver. The URL used by the driver 
comprises: 



An internet projpcol address of the printer, which is known by the driver 
216 .| 
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• A CGI script |>rmed by the keyboard 'preview', plus parameters which 
identify the priri data, i.e. a job name and a timestamp when the print data 
was generatedif 7118 CGI scri P t has the form 

ht^\fr rinte|iP^^ 



In step 606 the we| server identifies the requested print job in the printer's job 
queue using the URL, |nd in particular the name and time data fields from the 
URL. The web server |06 looks into the data repository module 401 via back- 
10 plane 500 for the previev| of the requested job. If the preview is not ready, the data 
repository serves a gerteric HTML page which informs the web browser of the 
previews progress. T|is page is refreshed automatically, so that progress 
information displayed o| the genenc HTML page is periodically updated. An 
example of such a page % shown in Fig. 7 herein. 



In step 607, whio|i can occur in parallel with steps 603-606, the PDL 
interpreter embedded in jjhe printer renders the image data of the print job and the 
image preview generatqjr generates a low resolution image in encoded JPEG 
format Print manager 2f7 notifies web server module 206 of the JPEG file in step 
20 608, and in step 609 w|b server module 206 registers the JPEG file as a new 
resource. In step 610, tt|e web server 206 in the printer displays an HTML page. 
The preview display HTl|?L page is displayed by the browser module 217 to the 
user in step 611 as a visual display on a user interface of the client computer. 



25 Whilst the PDL module 402 is rendering the image, a preview progress report 

view may be generated ajid made available for display by the web server 206 by a 
web browser 217 on a c|snt computer. An example of a preview progress report 
display is illustrated in Fig] 7 herein. A preview progress report display comprises a 
HTML page displaying information concerning a progress of a print previewed. For 
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example, status may irflude 'waiting to receive a job'. A different status may be 
'ripping 46%' I y *** 

;* 

Once the PDL mo|ule 502 has finished rendering the image, rendered image 
data may be sent from fie web server module to the web browser module 217 in 
order to comptete the rjTML page, resulting in a visual display 800 at the client 
computer as illustrated schematically with reference to Fig. 8 herein, 

p ^^jjnt with a display of the HTML page in step 511 T a user 
may then activate a prif icon 801 which sends a print command which causes 
web server module 216 |o send a print command to the print manager 207 in step 
512, resulting in the print|manager printing the image to a print medium in step 513. 
Alternatively, the user |iay activate a cancel icon 801 resulting in a cancel 
command being sent byjthe web server module 216 to the print manager 207 for 
cancellation of the print j|b and the preview in step 51 5. The HTML preview page 
800 also comprises a p|per layout display 802 in addition to a document image 
preview display 803, artists relevant information such as a type of paper which is 
loaded onto the printer, | dimension of the paper, a status of the printer including 
whether the printer ha S |enough supplies, whether the printer is in usage, and 
whether the printer confeins continuation sheets of print media, and lists jobs 
pending. There are also^ hold icon 805 for holding a pending print job in the print 
queue, a continue Icon m tor continuing with a print job in the print queue and a 
delete icon 807 for deleting a print job in the print queue. 



Since the preview j generation and print manager 207 generates a print 
preview data in a formaf which is specific to the individual settings of the printer 
device, the HTML page Jompiled by the web server module 206 and viewed by 
web browser module 2l| shows a preview image of an Item to be printed in the 
exact format in which th> item will be printed so that the viewer views a print 
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5 



preview image which ajxurateiy reflects the actual printed image on the print 
media. 



3 



In a networked jf^stem comprising a plurality of printer devices, each 
configured differently in farms of font settings, paper size, color/black and whit© 
cartridges, and a pluralrfr of client terminals each having access to a plurality of 
differently set up printer^ a user may obtain print previews from each one of the 
different printers, to sel|ct a print format which best suits the user. The print 
preview facility allows th| user to see a preview of the print image on a particular 
printer in the exact form | which it will be printed. Thus, in a system having many 
printers, a user at a clier| terminal may compare and select various different print 
formats according to different printer settings of a plurality of individual different 
printers in a network sys|em, whilst avoiding unnecessarily expending print media 
to determine the layout ofthe final printed image. 



Each individual printer may be supplied at point of shipping, with the web 
server module 206, and) a preview generation and print manager module 207. 
Thus, no additional softvfare needs to be ristalled on a new printer or additional 
printer which may be ad|ed to an existing network of computers and printers. A 
20 selection of print commarjjps for printing or canceling a job are available at the client 
computer within a previe|f display containing an HTML image of a final print in a 
form which accurately rejects the image printed on the print media by a particular 
printer. $ 



25 On addition of a prater to a host computer or a network of computers, the 

driver of the host compute^- need only 'find* the new printer via the operating system 
of the computer, in ordel to Install that printer. Once installed, to configure the 
printer to access the prev^w through the web, the user has to enter the IP address 
of the printer into the drivf - and can send print data to the printer, along with name 
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data specifying a job narjie of a print job, and time data specifying a timestamp of a 
print data to that particul|r printer. 

g 

Communications r|ed not be made over the internet As long as a browser 
can access the preview generation means via a bi-directional link, and the printer 
can communicate with t|e browser bi-directional link, the raster image processor 
need not be provided in | same housing as a printer mechanism. 
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Claims: i 

1 . A printer dSvice comprising: 



a physical printer mechanism (100, 200) capable of producing printed images 
on a print media; % 



an electronic data |processing means (203-205) capable of controlling said 
physical print mechanisni; 



10 a bi-directtonal communications port (202) capable of sending and receiving 

data; I 

I 

a preview generation means 207 for generating a print preview data, and 

n 

15 a server means 20$ capable of presenting said preview data in page format 

readable via said bi-direqto na| communications port. 

j 

2. The printee device as claimed in claim 1, wherein said preview image 
is displayed in a form wH|ch visually represents an image of a print job in a form as 

20 printed taking into accou|t individual printer settings of said printer device. 

3. The printed device as claimed in claim 1, wherein said preview image 
is displayed in a form wrfch visually represents an image of a print job in a form as 
printed taking into account settings of said printer device selected from the set; 

25 if 



font type; 
font size; 



si 
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page margins; | 

print media dimensions; 
5 appropriate color conversion depending on media type characters. 

4. The printe| device as claimed in anyone of the preceding claims, 
wherein said page data ii presented in a form readable by a browser (217). 

X 

H 

10 5 - 7116 P nnt *f ^®vice as claimed in any one of the preceding claims, 

wherein said preview imajbe data is presented in the form of an HTML Page. 

6 The printe|as claimed in any one of the preceding claims, wherein 
said printer operates to |tore a print job in a print queue, said print job stored in 
said queue having a |>Rl address stored within said printer said address 

15 comprising: ■} 

■i 
'\ 
A 

a printer address; £ 

s 

i 

a job name data; arfcf 
20 1 

"i 

a timestamp data. \t 

7. A system <J networked computer entities comprising; 

| 

25 a plurality of printer |tevices; 



a plurality of client |omputer devices, each having a user interface having a 
visual display unit; § 
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4 

each one of said plurality of printer devices comprising a physical printer 

1 

mechanism, at feast one^communications port, a control means for controlling said 
ports and said prriter mechanism, a preview generation means for generating a 
preview image data of a| print job, and a server means capable of generating a 
page viewable via said pefrt; 



each said client computer device comprising: 

v 

I 

at least one processor, an operating system, at least one communications 
port for communicating said client computer device with a said printer device, a 
user interfacfe having a visual display unit, a driver means for driving a said printer 
device, and a browser m^ans for browsing a page display on a said printer device. 



8. The systeiti as claimed in claim 7, wherein said browser device is 
capable of browsing a p^e image of a print preview, said page image displaying a 
preview image which is $ true image representation of a print image in a form in 
which it may be printed by a said printer device, taking into account the specific 
settings of that printer, f 



9. The systen| as claimed in claim 7 or 8 wherein said user interface is 
arranged to send a printjcommand to said printer to print a print image in a same 
format as identified by a ^aid print preview on said visual display unit 



10. A method hi generating a preview image for preview of a print job, 
safcJ method comprising fyia steps of: 



receiving a print jobl(501 ); 

•T 

*v 

i 

requesting a previe^ of said print job (500); 
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{ 

rendering (507) sai£i image data of said pnnt job to generate a rendered 
image file; and 

generating a preview image from a rendered image taking into account 
specific settings and printer characteristics. 

If 

V 

5 

1 1 The metho|J as claimed in claim 1 0, further comprising the steps of: 

■ > 

registering (509) safe) printer image file as a resource in a web server; 

:& 
■j 

presenting (51 1 } safd preview as a web page. 



7. 

12. The methoxi as claimed in claim 10, wherein said preview page 
contains a preview imag<| data of a print job in a form for printing said print job on 
said printer, taking into aijcount local settings and capabilities of said printer device 

13. The methc|j as claimed in any one of claims 10 to 12, wherein said 
print job comprises: J 

i 

$ 

a job name data. | 

i 

14. The method as claimed in any one of the preceding claims, wherein 
said print job comprises: ;| 

a timestamp data, i 

i 

15. The method as claimed in any one of claims 10 to 14. wherein said 
local printer settings are Selected from the set; 
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font settings; 



■19- 



margin settings; % 



rendering settings; % 

j 

print media size an& type settings; 

-* 

color settings; <} 



10 



internal printer settfigs. 



16. The method as claimed in any one of claims 10 to 15 t further 
comprising the step of; < 

displaying a generic page informing of progress of a preview page 
compilation. \ 

% 

1 7. The methdll as claimed in any one of claims 1 0 to 1 6, comprising; 

20 :■ 

i 

receiving a reques) to said web server in a HTTP format, said request 
specifying: \ 

'i 
% 



25 



a printer address; a|td 

i. 

a job identification cfeta. 

I 

18. The methoU as claimed in claim 1 0, further comprising the steps of 

I 1 

3 o sending a pause signal with said print job to pause printing. 



I 



fr, .: ■ : ... 
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10 



1 9. The methcid as claimed in claim 10, further comprising the step of: 

% 

sending a print sigrfal to override a paused condition of said print job. 

'i 

20. A printing |ieans for printing images, said printing means comprising: 



a printer mechanists 



a preview generation means for generating a preview image of said print job, 



wherein said preview generation means operates to preview said print job in 
a form substantially idenfjcal to a form in which said print job will be printed by said 
15 printer mechanism. 3 



21. The printinp means as claimed in claim 20, wherein said preview 
means comprises: ij 



20 



a raster image processor for rendering said print job; and 



a web server configured to present said preview image. 

.-1 

| 

22. The printing means as claimed in claim 20, further comprising a 
2 5 driver means for sendingja print job to said printer mechanism wherein said driver 
sends a pause commlnd, for pausing said printer mechanism, awaiting a 
confirmation signal for proceeding with printing said print job. 
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23. The printing means as claimed in claim 20, wherein said preview 
generation image is generated as a relatively low resolution image compared to a 
printed image with said plnter mechanism. 



i 

24. The printing means as claimed in claim 20, wherein said preview 
generation means is provided with a bi-directional communications link for sending 
and receiving communications with said printer mechanism. 



U 
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Abstract f 

| 

M ETHOD AND APPARATUS FOR J OB PREVIEW IM PRINTER DEVICE 

A printer device (2|0) is provided with a print manager module and preview 
generator module capatie of generating a preview image of a print job in a form 
which accurately reflect^ the format and settings of the particular printer device. 
The print image is aeees|ible via a web server (206) as an HTML page which can 
be viewed by a web browser on a client computer. A user may obtain a preview 
image on a visual displa| unit of the client computer which accurately describes a 
print image which will be printed by the printer device according to the local settings 
of that printer device. I 
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